GLUT-1 deficiency syndrome caused by haploinsufficiency of the blood-brain barrier hexose carrier.
The high metabolic requirements of the mammalian central nervous system require specialized structures for the facilitated transport of nutrients across the blood-brain barrier. Stereospecific high-capacity carriers, including those that recognize glucose, are key components of this barrier, which also protects the brain against noxious substances. Facilitated glucose transport in vertebrates is catalyzed by a family of carriers consisting of at least five functional isoforms with distinct tissue distributions, subcellular localizations and transport kinetics. Several of these transporters are expressed in the mammalian brain. GLUT-1, whose sequence was originally deduced from cDNAs cloned from human hepatoma and rat brain, is present at high levels in primate erythrocytes and brain endothelial cells. GLUT1 has been cloned and positionally mapped to the short arm of chromosome 1 (1p35-p31.3; refs 6-8). Despite substantial metabolic requirements of the central nervous system, no genetic disease caused by dysfunctional blood-brain barrier transport has been identified. Several years ago, we described two patients with infantile seizures, delayed development and acquired microcephaly who have normal circulating blood glucose, low-to-normal cerebrospinal fluid (CSF) lactate, but persistent hypoglycorrachia (low CSF glucose) and diminished transport of hexose into isolated red blood cells (RBC). These symptoms suggested the existence of a defect in glucose transport across the blood brain barrier. We now report two distinct classes of mutations as the molecular basis for the functional defect of glucose transport: hemizygosity of GLUT1 and nonsense mutations resulting in truncation of the GLUT-1 protein.